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VALVE ARRANGEMENT 

BACKGROUND OF THE INVENTION 

The present invention relates to a valve arrangement of 
the type including an operating valve arrangement provided 
in the form of a relay valve and a control valve arrangement, 
used, for example, for regulating supply of a pressure 
medium in a vehicle braking system equipped With an 
anti-lock braking (ABS) system. 
Avalve arrangement of this type, Which consists gener 

ally of a relay valve and a control valve arrangement, is 
knoWn, for example, from the valve design embodied as 
instrument number 472 500 100 0 of the company WABCO 
GmbH. Such valve arrangement can be used With a vehicle 
braking system equipped With an anti-lock braking (ABS) 
system. Insofar as the control valve arrangement is actuated 
by the ABS electronic system, use of this valve arrangement 
permits the brake cylinders of the vehicle brake system to be 
aerated or vented independently of the pressure controlled 
by the motor vehicle brake valve. When in a passive state, 
the valve arrangement functions as a relay valve used for 
rapid aeration and venting of the brake cylinders. 

In the aforementioned valve arrangements, it is advanta 
geous for the relay valve and the control valve arrangement 
to be mounted as close together as possible in order to keep 
the paths of the pressure medium as short as possible. This 
has been accomplished, for example, by attaching the relay 
valve and the control valve arrangement on a common 
support, or connecting them to each other by means of 
bridging elements. The pressure medium connections 
betWeen the relay valve and the control valve arrangement 
are then established by means of pressure medium lines that 
are advantageously as short as possible. 

It is the object of the present invention to provide a valve 
arrangement of the type mentioned above in Which place 
ment of the valves of the valve arrangement relative to each 
other and the nature of pressure medium connections of the 
valve arrangement can be improved. 

SUMMARY OF THE INVENTION 

In accordance With these and other objects of the 
invention, there is provided a valve arrangement Which 
includes an operating valve and a control valve arrangement. 
The operating valve includes a housing de?ning a pressure 
medium input chamber, a pressure medium output chamber 
and a pressure medium outlet leading to a pressure medium 
sink. The operating valve also includes an inlet and outlet 
valve arrangement via Which the pressure medium output 
chamber may be selectively connected to the pressure 
medium input chamber or to the pressure medium outlet, or 
can be closed off from both. The control valve arrangement 
is installed directly on the housing or in a recess formed in 
the housing of the operating valve arrangement, and 
includes a pressure medium input chamber, a pressure 
medium output chamber and a pressure medium outlet. The 
control valve arrangement further includes a controlled 
valve arrangement via Which the pressure medium output 
chamber can be selectively connected to the pressure 
medium input chamber or to the pressure medium outlet of 
the control valve arrangement. The pressure medium outlet 
of the control valve arrangement is connected to the pressure 
medium outlet of the operating valve arrangement. The 
operating valve arrangement and the control valve arrange 
ment are advantageously designed and connected to each 
other in such manner that at least a portion of the control 
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2 
valve arrangement is located in, or constituted by, the 
operating valve arrangement. 
The invention offers, in particular, the advantage of main 

taining a valve arrangement comprising an operating valve 
arrangement and a control valve arrangement combined into 
one compact component of simple structure. 
By combining the operating valve arrangement and the 

control valve arrangement into one compact component, the 
paths of the pressure medium are shortened, such that a 
better response behavior of the valve arrangement is 
achieved. In addition, such design obviates the use of 
bridging elements and reduces the expense otherWise 
required for external pressure medium lines and screW 
connections. 
By connecting the pressure medium outlet of the control 

valve arrangement to the pressure medium outlet of the 
operating valve arrangement, only one noise suppressor is 
required for proper function. 

According to a further embodiment of the invention, part 
of the control valve arrangement is located in, or constituted 
by part of, the operating valve arrangement. 

According to advantageous further developments of the 
invention, a valve seat or a receptacle for the valve seat of 
a solenoid valve of the control valve arrangement is installed 
in or at the operating valve arrangement, or is formed by part 
of the operating valve arrangement. The seat of the a control 
piston of the control valve arrangement is formed by facing 
sides of an area portion of the operating valve arrangement 
and an area portion of the control valve arrangement. 

By virtue of the above-mentioned measures, the invention 
provides the advantage that the controllable valve arrange 
ment of the control valve arrangement and the solenoid 
valves can be assembled and disassembled easily. Due to the 
fact that the above-mentioned valves and the control piston 
are located in areas of the operating valve arrangement and 
of the control valve arrangement Which border each other, 
repair Work or the replacement of components merely 
requires that the housing of the control valve arrangement be 
removed from the housing of the operating valve arrange 
ment. 

In accordance With an advantageous embodiment of the 
invention, the control valve arrangement is located laterally 
on the upper part of the housing of the operating valve 
arrangement. This arrangement has the advantage that the 
electrical system Which serves to process electrical signals 
and to actuate the valve arrangement electrically can also be 
mounted on the valve arrangement. 
The above, and other objects, features and advantages of 

the present invention Will become apparent from the fol 
loWing description read in conjunction With the accompa 
nying draWings, in Which like reference numerals designate 
the same elements. 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1 is a cross-sectional vieW of a valve arrangement 
consisting of an operating valve arrangement and a control 
valve arrangement in accordance With an embodiment of the 
invention in Which the control valve arrangement is located 
laterally of the operating valve arrangement on the loWer 
part of the housing; and 

FIG. 2 is a cross-sectional vieW of a valve arrangement in 
accordance With another embodiment of the invention sub 
stantially identical to the valve arrangement shoWn in FIG. 
1, in Which the control valve arrangement is provided in the 
form of a lid located laterally of the operating valve arrange 
ment on the upper part of the housing. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring noW to the ?gures, and in particular FIG. 1, a 
valve arrangement in accordance With an embodiment of the 
invention includes an operating valve arrangement 66 and a 
control valve arrangement 65 combined into one compo 
nent. 

The operating valve arrangement 66 is provided in the 
form of a relay valve in Which a piston serving as a relay 
piston 2 is movably installed in a housing 4, 1 comprised of 
a loWer housing part 4 and an upper housing part 1. One side 
of the relay piston 2 forms the boundary of a control 
chamber 6, and the other side thereof, located aWay from the 
control chamber 6, similarly delimits a pressure medium 
output chamber 10. 

The pressure medium output chamber 10 can be selec 
tively connected via an inlet and outlet valve arrangement 
13, 12, 11 to a pressure medium input chamber 16 or a 
pressure medium outlet 20 of the housing 4, 1, or can be 
closed off from both. The inlet valve 13, 12 of the inlet and 
outlet valve arrangement 13, 12, 11 is comprised of a 
ring-shaped inlet seat 13 and a valve closing element 12 
Which is movable relative thereto. The valve closing element 
12 is biased against the inlet seat 13, by a spring 18. The 
outlet valve 11, 12 is formed by the free end of a tubular 
extension of the relay piston 2 con?gured as an output seat 
11, and the valve closing element 12. The end of the pressure 
medium outlet 20 lets out into a chamber 8 in Which 
noise-suppressing means 22 are provided. The Wall sur 
rounding the above-mentioned chamber 8 is provided With 
passage openings 23 for the pressure medium. The chamber 
8, and the noise-suppressing means 22, Which may be made 
of a knit plastic material, constitute components of a noise 
suppressor Which is preferably connected in a removable 
manner to the housing 4, 1. 

The control chamber 6 is connected to a control input 7 of 
the housing 4, 1, Which, in turn, can be selectively connected 
to a source of control pressure or to a pressure medium sink 

via a valve (not shoWn), in the form of, for example, a motor 
vehicle braking valve. The pressure medium input chamber 
16 is connected to a pressure medium input 15 of the 
housing 4, 1, Which, in turn, is connected to a source of 
pressure medium. Apressure medium output 9 of the hous 
ing 4, 1 is connected to the pressure medium output chamber 
10. 

The control valve arrangement 65 includes a housing 63 
Which is laterally attached to the loWer housing part 4 of the 
operating valve arrangement 66 by means of suitable 
fasteners, for example, screWs. The housing 63 of the control 
valve arrangement 5 is provided With a pressure medium 
input chamber 59, a pressure medium output chamber 57 
and a pressure medium outlet 21. The pressure medium 
input chamber 59 is connected to a pressure medium input 
64 of the housing 63. The control valve arrangement 65 and 
the operating valve arrangement 66 are positioned relative to 
one another in such a manner that the pressure medium input 
64 of the control valve arrangement 65 is directly aligned 
With the pressure medium output 9 of the operating valve 
arrangement 66. The pressure medium output chamber 57 is 
connected to a pressure medium output 55 of the housing 63. 
A consumer (not shoWn), provided, for example, in the form 
of a brake cylinder, is connected to the pressure medium 
output 55 via a suitable pressure medium channel. 

The pressure medium input chamber 59 and the pressure 
medium output chamber 57 of the control valve arrangement 
65 can be selectively connected to each other or closed off 

10 

15 

25 

35 

45 

55 

65 

4 
from one another via a ?rst controlled valve serving as an 
inlet valve 58, 56. A ?rst control piston 53 is provided to 
permit actuation of the inlet valve 58, 56. The ?rst control 
piston 53 is formed by a membrane, an outer edge of Which 
is disposed betWeen facing sides presented by an area 
portion 61 of the operating valve arrangement 66 and an area 
portion 60 of the control valve arrangement 65, and is held 
in place, for example, by clamped engagement betWeen 
these tWo area portions 61 and 60. The area portions 51 and 
60 thus serve as seats for the ?rst control piston 53. The inlet 
valve 58, 56 is comprised of an inlet seat 58 Which is integral 
to the housing and a valve closing element 56 Which is 
formed by a reinforced area of the membrane. The valve 
closing element 56 is biased against the inlet seat 58 by a 
spring 54. One end of the spring 54 is supported by the 
housing 4, 1 of the operating valve arrangement 66, and an 
opposite end thereof biases the valve closing element 56 in 
the direction of the inlet seat 58. 
The pressure medium output chamber 57 of the control 

valve arrangement 65 can be selectively connected to or 
closed off from the pressure medium outlet 21 of the control 
valve arrangement 65 via a second controlled valve serving 
as an outlet valve 52, 51. The pressure medium outlet 21 of 
the control valve arrangement 65 lets out into a pressure 
medium channel 19 provided in the form of a housing 
channel located in the housing 4, 1 of the operating valve 
arrangement 66. The end of the pressure medium channel 19 
distant from the pressure medium outlet 21 of the control 
valve arrangement 65 in turn lets out into the pressure 
medium outlet 20 of the operating valve arrangement 66. 
Thus, the pressure medium outlet 21 of the control valve 
arrangement 65 is connected directly to the pressure medium 
outlet 20 of the operating valve arrangement 66, rather than 
being connected to the pressure medium outlet 20 via the 
pressure medium output chamber 10 of the operating valve 
arrangement 66. By virtue of such design, a common 
pressure medium outlet provided in the valve arrangement 
66, 65 is alone sufficient to permit a venting of the consumer 
in a manner independent of a venting of the pressure 
medium output chamber 10 of the operating valve arrange 
ment 66. 

The inlet valve 58, 56 and the outlet valve 52, 51 together 
form a controlled valve arrangement 58, 56, 52, 51 by means 
of Which the pressure medium output chamber 57 of the 
control valve arrangement 65 can be selectively connected, 
as mentioned above, to the pressure medium input chamber 
59 or to the pressure medium outlet 21 of the control valve 
arrangement 65. 
A second control piston 49 permits actuation of the outlet 

valve 52, 51. The second control piston 49 is also formed by 
a membrane, an outer edge of Which is attached in a seat of 
the control piston 49 located in the housing 63 of the control 
valve arrangement 65. The outlet valve 52, 51 comprises an 
outlet seat 52 integral With the housing 63, and a closing 
element 51 Which is formed by a reinforced area of the 
membrane. The closing element 51 is held in biased contact 
against the outlet seat 52 by a spring 50. 
One side of the ?rst control piston 53 delimits the pressure 

medium input chamber 59 located in the housing 63 of the 
control valve arrangement 65, and the other side of the ?rst 
control piston bounds a ?rst control chamber 62, located 
Within the housing 4, 1 of the operating valve arrangement 
66 or constituted by a recess in the Wall of the housing 4, 1 
of the operating valve arrangement 66. As depicted, the 
recess constituting the ?rst control chamber 62 is located in 
the side of the Wall of the housing 4, 1 adjoining the control 
valve arrangement 65. One side of the second control piston 
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49 delimits the pressure medium output chamber 57, and the 
other side bounds a second control chamber 48 of the control 
valve arrangement 65 located in the housing 63 of the 
control valve arrangement 65. 

The ?rst control chamber 62 is connected to a pressure 
medium output 27 of a ?rst solenoid valve 28, 29, 34, 35 via 
a pressure medium channel 5 located in the housing 4, 1 of 
the operating valve arrangement 66 and provided in the form 
of a housing channel. The ?rst solenoid valve 28, 29, 34, 35, 
Which is in the form of a 3/2 Way valve, is provided With an 
inlet valve 28, 29 and an outlet valve 34, 35. A pressure 
medium input 26 of the ?rst solenoid valve 28, 29, 34, 35 is 
constituted by a pressure medium channel provided in the 
form of a housing channel located in the housing 4, 1 of the 
operating valve arrangement 66. The pressure medium input 
26 is folloWed by an additional pressure medium channel 24 
located in the housing 4, 1 of the operating valve arrange 
ment 66, and Which is also provided in the form of a housing 
channel, Which connects the pressure medium input 26 
directly to the pressure medium output chamber 10 of the 
operating valve arrangement 66. The inlet valve 28, 29 has 
an inlet seat 28 and a valve closing element 29, Wherein the 
inlet seat 28 is formed by a ring-shaped projection of the 
housing 4, 1 of the operating valve arrangement 66 sur 
rounding the pressure medium input 26 on a side thereof 
directed toWards the valve closing element 29 

The valve closing element 29 of the inlet valve 28, 29 is 
biased by the force of a spring 30 against the inlet seat 28. 
The outlet valve 34, 35 comprises an outlet seat 34 and a 
valve closing element 35. The valve closing elements 29 and 
35 are constituted by the ends of an armature 32 Which acts 
together With a coil 33. A pressure medium outlet 36 of the 
?rst solenoid valve 28, 29, 34, 35 is connected to the 
pressure medium outlet 21 of the control valve arrangement 
65 via a pressure medium channel 45, provided in the form 
of a housing channel located in the housing 63 of the control 
valve arrangement 65. 

The ?rst solenoid valve 28, 29, 34, 35 permits selective 
connection of the ?rst control chamber 62 of the control 
valve arrangement 65 to the pressure medium output cham 
ber 10 of the operating valve arrangement 66 or to the 
pressure medium outlet 21 of the control valve arrangement 
65. The inlet seat 28, the pressure medium output 27 and the 
spring 30 of the ?rst solenoid valve 28, 29, 34, 35 are located 
in a recess 3 of the housing 4, 1 of the operating valve 
arrangement 66, said recess 3 being located in the side of the 
Wall of the housing 4, 1 of the operating valve arrangement 
66 adjoining the housing 63 of the control valve arrange 
ment 65. The recess 3 into Which the armature 32 With the 
valve closing element 29 also eXtends, thus serves as a seat 
for part of the ?rst solenoid valve 28, 29, 34, 35. The coil 33 
and the outlet seat 34 of the ?rst solenoid valve 28, 29, 34, 
35 are located in a recess 37 in the housing 63 adjoining the 
housing 4, 1 of the operating valve arrangement 66. 
A second solenoid valve 38, 39, 42, 41 is located in the 

recess 37 of the housing 63 of the control valve arrangement 
65, Which is also designed as a 3/2 Way valve and including 
an inlet valve 38, 39 and an outlet valve 42, 41. The second 
solenoid valve 38, 39, 42, 41 permits the selective connec 
tion of the second control chamber 48 of the control valve 
arrangement 65 to the pressure medium output chamber 10 
of the operating valve arrangement 66 or to the pressure 
medium outlet 21 of the control valve arrangement 65. The 
second solenoid valve 38, 39, 42, 41 is provided With a inlet 
valve 38, 39 comprising an inlet seat 38 and a valve closing 
element 39, and With an outlet valve 42, 41 comprising an 
outlet seat 42 and a valve closing element 41. The valve 
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6 
closing element 41 of the outlet valve 42, 41 is biased 
against the outlet seat 42 by the force of a spring 43, The 
valve closing elements 39 and 41 are formed by the ends of 
an armature 47 Which acts together With a coil 46. Apressure 
medium input 25 of the second solenoid valve 38, 39, 42, 41 
is connected to the pressure medium channel 24 located in 
the housing 4, 1 of the operating valve arrangement 66 via 
a pressure medium channel provided in the form of a 
housing channel located in the housing 4, 1 of the operating 
valve arrangement 66. The pressure medium input 25 of the 
second solenoid valve 38, 39, 42, 41 is thus also directly 
connected to the pressure medium output chamber 10 of the 
operating valve arrangement 66. Apressure medium output 
of the second solenoid valve 38, 39, 42, 41 is connected to 
the second control chamber 48 via a pressure medium 
channel 44 provided in the form of a housing channel. A 
pressure medium outlet 40 of the second solenoid valve 38, 
39, 42, 41 is connected to the pressure medium outlet 21 of 
the control valve arrangement 65 via the pressure medium 
channel 45. 

Sealing rings are installed betWeen the sides of the 
operating valve arrangement 66 facing each other and the 
control valve arrangement 65 in such manner that they 
enclose, in the manner of an o-ring seal, the transitional 
Zones from the pressure medium channels of the operating 
valve arrangement 66 to the pressure medium channels of 
the control valve arrangement 65. 
The functions of the above-described valve arrangements 

are explained in ?ber detail beloW. 

When control pressure is fed into the control chamber 6 
of the operating valve arrangement 66, the operating valve 
arrangement 66 delivers a pressure Which is dependent upon 
the level of the control pressure. The delivered pressure 
opens the inlet valve 58, 56 of the control valve arrangement 
65. The delivered pressure then travels through the control 
valve arrangement 65 and out of the pressure medium output 
55 of the control valve arrangement 65 to the consumer. 
During this process, the output pressure of the operating 
valve arrangement 66 ?oWs through the open inlet valve 38, 
39 of the second solenoid valve 38, 39, 42, 41 and into the 
second control chamber 48 of the control valve arrangement 
65, thereby maintaining the outlet valve 52, 51 in its closed 
position. 

If further increase of pressure in the consumer is to be 
prevented despite further pressure increase in the control 
chamber 6 and in the pressure medium output chamber 10 of 
the operating valve arrangement 66, the ?rst solenoid valve 
28, 29, 34, 35 is actuated in such manner that the outlet valve 
34, 35 thereof is moved into a closed position and the inlet 
valve 28, 29 thereof into an open position. The compressed 
air then ?oWs into the ?rst control chamber 62 assigned to 
the inlet valve 58, 56 of the control valve arrangement 65 via 
the ?rst solenoid valve 28, 29, 34, 35. The inlet valve 58, 56 
is resultantly moved to a closed position. 

If the pressure in the consumer is to be loWered Without 
loWering the pressure in the control chamber 6 of the 
operating valve arrangement 66, the solenoid valve 38, 39, 
42, 41 assigned to the second control chamber 48 of the 
control valve arrangement 67 is actuated in such manner that 
the inlet valve 38, 39 thereof closes and the outlet valve 42, 
41 thereof opens. The second control chamber 48 is then 
vented via the pressure medium outlet 21 of the control 
valve arrangement 65 and the pressure medium outlet 20 of 
the operating valve arrangement 66 in communication there 
With. The pressure in the consumer is loWered via the outlet 
valve 52, 51 of the control valve arrangement 65 Which is 
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then moved to its open position and via the pressure medium 
outlet 21 of the control valve arrangement 65 and the 
pressure medium outlet 20 of the operating valve arrange 
ment 66. 

If the pressure in the consumer is to be loWered by 
reduction of the pressure in the control chamber 6 of the 
operating valve arrangement 66, the ?rst solenoid valve 28, 
29, 34, 35 is also actuated in such manner that the inlet valve 
28, 29 thereof is moved into its closed position and the outlet 
valve 34, 35 thereof into its open position. As a result, the 
?rst control chamber 62 assigned to inlet valve 58, 56 of the 
control valve arrangement 65 is vented via the pressure 
medium outlet 21 of the control valve arrangement 65 and 
the pressure medium outlet 20 of the operating valve 
arrangement 66. The pressure in the consumer is then 
loWered via the inlet valve 58, 56 of the control valve 
arrangement 65 Which is moved into its open position and 
via the pressure medium output chamber 10 and the pressure 
medium outlet 20 of the operating valve arrangement 66. 

Turning noW to FIG. 2, a valve arrangement is depicted 
Which comprises an operating valve arrangement and a 
control valve arrangement, and Which employs essentially 
the same design as the valve arrangement shoWn in FIG. 1. 
In the embodiment of FIG. 2, hoWever, the control valve 
arrangement is not located laterally on the loWer housing 
part 4, but rather, is provided laterally, in the form of a lid, 
on the upper housing part 1 of the operating valve arrange 
ment 66. As such, the disclosure given beloW is essentially 
directed only to the differences in arrangement of the control 
valve arrangement on the operating valve arrangement from 
that of the valve arrangement according to FIG. 1, and to the 
partially modi?ed arrangement of the housing channels 
serving as pressure medium channels. For the sake of greater 
clarity, the components Which are identical to the compo 
nents shoWn in FIG. 1 are given the same reference numbers. 

As mentioned above, the housing 4, 1 of the operating 
valve arrangement 66 comprises a loWer housing part 4 and 
an upper housing part 1 serving as a lid of the housing 4, 1. 
In the embodiment of FIG. 2, the control valve arrangement 
65 is installed on one side of the upper housing part 1. The 
control valve arrangement 65 is connected to the operating 
valve arrangement 66 by means of suitable fasteners, for 
eXample, screWs. The loWer housing part 4 and the upper 
housing part 1 are designed so that they de?ne the boundary 
of a step-shaped recess Which serves as a seat for the control 

valve arrangement 65. 
The ?rst control piston 53 of the inlet valve 58, 56 of the 

control valve arrangement 65 is formed by a membrane, an 
outer edge of Which is installed betWeen the sides facing 
each other of an area portion 61 of the upper housing part 1 
of the operating valve arrangement 66 and of an area portion 
60 of the control valve arrangement 65, and Which is held in 
place by clamped engagement betWeen these area portions 
61 and 60. The inlet seat 28 of the ?rst solenoid valve 28, 29, 
34, 35 is formed by a ring-shaped extension of the upper 
housing part 1 of the operating valve arrangement 66 Which 
surrounds the pressure medium input 26 on a side thereof 
directed toWards the valve closing element 29. The pressure 
medium input 26 of the ?rst solenoid valve 28, 29, 34, 35 
and the pressure medium input 25 of the second solenoid 
valve 38, 39, 32, 41 are connected via a common pressure 
medium channel 17 to the pressure medium output 9 of the 
operating valve arrangement 66. The pressure medium input 
64 of the control valve arrangement 65 is connected to the 
pressure medium output 9 of the operating valve arrange 
ment 66 and the pressure medium outlet 21 of the control 
valve arrangement 65 is connected via a channel-pressure 
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medium channel 14 directly to the chamber 8 assigned to the 
pressure medium outlet 20 of the operating valve arrange 
ment 66. The above-mentioned pressure medium channel 17 
is formed by a housing channel provided in the upper 
housing part 1 and the channel-pressure medium channel 14 
is formed by a housing channel of the operating valve 
arrangement 66 located in the loWer housing part 4. 
BetWeen the sides of the housing 4, 1 of the operating 

valve arrangement 66 and the housing 63 of the control 
valve arrangement 65 Which face one another, the passages 
from the pressure medium channels of the operating valve 
arrangement 66 to the pressure medium channels of the 
control valve arrangement 65, as Well as the passage from 
the pressure medium output 9 of the operating valve 
arrangement 66 to the pressure medium input 64 of the 
control valve arrangement 65, are provided With enclosing 
sealing elements, conveniently in the form of o-rings. 
The channel-pressure medium channel 14 located in the 

housing 4, 1 of the operating valve arrangement 66 folloW 
ing the pressure medium outlet 21 of the control valve 
arrangement 65 lets out in the same chamber 8 in Which the 
pressure medium outlet 20 of the operating valve arrange 
ment 66 also lets out. The chamber 8 may be a chamber on 
the inlet side of a noise suppressor, as described With 
reference to the ?gures, or may alternatively be a chamber 
delimited by a connection piece for the noise suppressor of 
the operating valve arrangement or any other chamber 
included as part of the operating valve arrangement 66 
connecting the pressure medium outlet 20 to the channel 
pressure medium channel 14. In any event, the pressure 
medium outlet 21 of the control valve arrangement 65 is 
connected to the pressure medium outlet 20 of the operating 
valve arrangement 66. In all instances, only one noise 
suppressor is required for the operating valve arrangement 
66 and for the control valve arrangement 65. 

The solenoid valves 28, 29, 34, 35 and 38, 39, 42, 41 are 
installed in the recess 37 of the control valve arrangement 65 
in such manner that the electrical contact elements of the 
plug-in device 31 eXtend essentially at a perpendicular to the 
upper housing part 1 of the valve arrangement 66, 65. The 
plug-in device 31 is thus located on the upper part of the 
valve arrangement 66, 65. 

Since, as can be clearly seen in both eXamples of embodi 
ments of the invention, the control chamber 62 for the inlet 
valve 58, 56 of the control valve arrangement 65, the 
pressure medium input 26, the inlet seat 28 and the pressure 
medium output 27 of the ?rst solenoid valve 28, 29, 34, 35 
of the control valve arrangement 65 and also the control 
chamber 62 of the inlet valve 58, 56 of the control valve 
arrangement 65 are installed With the pressure medium 
channel 5 connecting the pressure medium output 27 of the 
?rst solenoid valve 28, 29, 34, 35 Within housing 4, 1 of the 
operating valve arrangement 66, and since, furthermore, part 
of the seat of the ?rst control piston 53 is constituted by a 
area portion 61 of the operating valve arrangement 66, part 
of the control valve arrangement 65 is located in the oper 
ating valve arrangement 66 or part of the control valve 
arrangement 65 is constituted by the operating valve 
arrangement 66. 

In accordance With the invention, the complete control 
valve arrangement 65, in Which the above-mentioned con 
trol chamber 62, the seat for the one control piston 53 and 
the above-mentioned parts of a solenoid valve 28, 29, 34, 35 
are located in the housing 63 of the control valve arrange 
ment 65, can be installed directly on the operating valve 
arrangement 66 or in a recess of the operating valve arrange 
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ment 66. Also, in an embodiment of the invention designed 
in this manner, the pressure medium outlet 21 of the control 
valve arrangement 65 is connected to the pressure medium 
outlet 20 of the operating valve arrangement 66. 

According to the invention it is also possible to connect 
the pressure medium outlet 36 of the ?rst solenoid valve 28, 
29, 34, 35 and the pressure medium outlet 40 of the second 
solenoid valve 38, 39, 42, 41 directly to the pressure medium 
outlet 20 of the operating valve arrangement 66 or to the 
chamber 8 by means of a pressure medium channel provided 
in the form of a housing channel. 

According to the invention, the recess for the control 
pistons 53 and 49 of the tWo controlled valves 58, 56 and 52, 
51 can also be formed by area portions of the sides of the 
operating valve arrangement 66 and the control valve 
arrangement 65 Which face each other. 

The pressure of the pressure medium output chamber 10 
of the operating valve arrangement 66, as Well as the 
pressure of any other pressure medium source, for eXample, 
supply pressure, can be used as control pressure for the tWo 
controlled valves 58, 56 and 52, 51. 

The valve arrangement according to the invention can be 
used in a pneumatic as Well as in a hydraulic system, 
Wherein the system may be a motor vehicle braking system 
or any other installation ?nctioning With a pressure medium. 

Having described preferred embodiments of the invention 
With reference to the accompanying draWing, it is to be 
understood that the invention is not limited to those precise 
embodiments, and that various changes and modi?cations 
may be effected therein by one skilled in the art Without 
departing from the scope or spirit of the invention as de?ned 
in the appended claims. 
What is claimed is: 
1. A valve arrangement, comprising: 
an operating valve arrangement including a housing 

de?ning a pressure medium input chamber, a pressure 
medium output chamber and a pressure medium outlet 
leading to a pressure medium sink, the operating valve 
arrangement further including an inlet and outlet valve 
arrangement via Which the pressure medium output 
chamber is selectively connectable to the pressure 
medium input chamber or to the pressure medium 
outlet, or can be closed off from the pressure medium 
input chamber and the pressure medium outlet; and 

a control valve arrangement installed on the housing of 
the operating valve arrangement, the control valve 
arrangement including a pressure medium input 
chamber, a pressure medium output chamber and a 
pressure medium outlet, the control valve arrangement 
further including a controlled valve arrangement via 
Which the pressure medium output chamber can be 
selectively connected to the pressure medium input 
chamber or to the pressure medium outlet of the control 
valve arrangement, the pressure medium outlet of the 
control valve arrangement being connected to the pres 
sure medium outlet of the operating valve arrangement, 
Wherein the controlled valve arrangement further com 
prises a ?rst controlled valve serving as an inlet valve 
and second controlled valve serving as an outlet valve, 
the control valve arrangement further including a ?rst 
control chamber and a ?rst control piston Which can be 
subjected to pressure by pressure medium Within the 
?rst control chamber, the ?rst control piston controlling 
actuation of the inlet valve, and a second control 
chamber and a second control piston Which can be 
subjected to pressure by pressure medium Within the 
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second control chamber, the second control piston 
controlling actuation of the outlet valve, and the control 
valve arrangement further including a seat for the ?rst 
control piston and a seat for the second control piston, 
the seat for the ?rst control piston being formed by 
facing sides comprised of an area portion of the oper 
ating valve arrangement and an area portion of the 
control valve arrangement. 

2. Avalve arrangement according to claim 1, Wherein the 
control valve arrangement is installed directly on the hous 
1n . 

g3. Avalve arrangement according to claim 1, Wherein the 
housing includes a recess formed therein, the control valve 
arrangement being installed in the recess. 

4. A valve arrangement according to claim 1, Wherein: 
the housing of the operating valve arrangement includes 

a loWer housing part and an upper housing part; and 
the control valve arrangement is located laterally on the 

upper housing part of the operating valve arrangement. 
5. A valve arrangement according to claim 1, Wherein: 
the housing of the operating valve arrangement includes 

a loWer housing part and an upper housing part; and 
the control valve arrangement is located laterally on the 

loWer housing part of the operating valve arrangement. 
6. Avalve arrangement according to claim 1, Wherein the 

?rst control piston corresponding to the inlet valve of the 
control valve arrangement is formed by a membrane Which 
is held in place by clamped engagement of an outer edge 
thereof betWeen the facing sides of the area portions of the 
operating valve arrangement and the control valve arrange 
ment. 

7. Avalve arrangement according to claim 1, Wherein the 
?rst control chamber is located Within the housing of the 
operating valve arrangement. 

8. Avalve arrangement according to claim 1, Wherein the 
?rst control chamber is de?ned by a recess in a side Wall of 
the housing of the operating valve arrangement Which 
adjoins the control valve arrangement. 

9. A valve arrangement according to claim 1, Wherein: 
the control valve arrangement further comprises a ?rst 

solenoid valve via Which the ?rst control chamber can 
be selectively subjected to a control pressure or be 
connected to a pressure medium sink, and a second 
solenoid valve via Which the second control chamber 
can be selectively subjected to a control pressure or be 
connected to a pressure medium sink; 

the ?rst and second solenoid valves each includes a 
pressure medium input, a pressure medium output and 
a pressure medium outlet, the pressure medium outlet 
of each of said ?rst and second solenoid valves being 
connected to the pressure medium outlet of the control 
valve arrangement via a pressure medium channel; and 

valve seats are provided for said ?rst and second solenoid 
valves, at least one of said valve seats being located in, 
or constituted by, the operating valve arrangement. 

10. A valve arrangement according to claim 9, Wherein: 
the operating valve arrangement includes a seat for a part 

of one of the solenoid valves, the seat being de?ned by 
a recess in a side Wall of the housing of the operating 
valve arrangement Which adjoins the control valve 
arrangement, one valve seat of said one solenoid valve 
being located in the recess de?ning said seat, said one 
solenoid valve including a valve closing element, the 
recess being con?gured for receiving at least a portion 
of the valve closing element; and 

the pressure medium input and the pressure medium 
output of said one solenoid valve are located in the side 
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Wall of the housing of the operating valve arrangement 
in such manner that the pressure medium input is 
communicative With the valve seat and the pressure 
medium output is communicative With the recess. 

11. A valve arrangement according to claim 9, Wherein 
one of the control chambers of the control valve arrange 
ment is connected to the pressure medium output of one of 
the solenoid valves of the control valve arrangement via a 
pressure medium channel located in the housing of the 
operating valve arrangement. 

12. A valve arrangement, comprising: 
an operating valve including a housing de?ning a pressure 
medium input chamber, a pressure medium output 
chamber and a pressure medium outlet leading to a 
pressure medium sink, the operating valve further 
including an inlet and outlet valve arrangement located 
in the housing via Which the pressure medium output 
chamber is selectively connectable to the pressure 
medium input chamber or to the pressure medium 
outlet, or can be closed off from the pressure medium 
input chamber and the pressure medium outlet; 

a control valve arrangement including a pressure medium 
input chamber, a pressure medium output chamber and 
a pressure medium outlet, the control valve arrange 
ment further including a controlled valve arrangement 
via Which the pressure medium output chamber is 
selectively connectable to the pressure medium input 
chamber or to the pressure medium outlet of the control 
valve arrangement; and 

the operating valve arrangement and the control valve 
arrangement being designed and connected to each 
other in such manner that at least a portion of opera 
tional elements of the control valve arrangement is 
located in the operating valve arrangement or consti 
tuted thereby, the pressure medium outlet of the control 
valve arrangement being connected to the pressure 
medium outlet of the operating valve arrangement, 
Wherein the controlled valve arrangement further com 
prises a ?rst controlled valve serving as an inlet valve 
and second controlled valve serving as an outlet valve, 
the control valve arrangement further including a ?rst 
control chamber and a ?rst control piston Which can be 
subjected to pressure by pressure medium Within the 
?rst control chamber, the ?rst control piston controlling 
actuation of the inlet valve, and a second control 
chamber and a second control piston Which can be 
subjected to pressure by pressure medium Within the 
second control chamber, the second control piston 
controlling actuation of the outlet valve, and the control 
valve arrangement further including a seat for the ?rst 
control piston and a seat for the second control piston, 
the seat for the ?rst control piston being formed by 
facing sides comprised of an area portion of the oper 
ating valve arrangement and an area portion of the 
control valve arrangement. 

13. A valve arrangement according to claim 12, Wherein 
the control valve arrangement is installed directly on the 
housing. 

14. A valve arrangement according to claim 12, Wherein 
the housing includes a recess formed therein, the control 
valve arrangement being installed in the recess. 

15. A valve arrangement according to claim 12, Wherein: 
the housing of the operating valve arrangement includes 

a loWer housing part and an upper housing part; and 
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the control valve arrangement is located laterally on the 

upper housing part of the operating valve arrangement. 
16. Avalve arrangement according to claim 12, Wherein: 
the housing of the operating valve arrangement includes 

a loWer housing part and an upper housing part; and 

the control valve arrangement is located laterally on the 
loWer housing part of the operating valve arrangement. 

17. A valve arrangement according to claim 12, Wherein 
the ?rst control piston corresponding to the inlet valve of the 
control valve arrangement is formed by a membrane Which 
is held in place by clamped engagement of an outer edge 
thereof betWeen the facing sides of the area portions of the 
operating valve arrangement and the control valve arrange 
ment. 

18. A valve arrangement according to claim 12, Wherein 
the ?rst control chamber is located Within the housing of the 
operating valve arrangement. 

19. A valve arrangement according to claim 12, Wherein 
the ?rst control chamber is de?ned by a recess in a side Wall 
of the housing of the operating valve arrangement Which 
adjoins the control valve arrangement. 

20. Avalve arrangement according to claim 12, Wherein: 
the control valve arrangement further comprises a ?rst 

solenoid valve via Which the ?rst control chamber can 
be selectively subjected to a control pressure or be 
connected to a pressure medium sink, and a second 
solenoid valve via Which the second control chamber 
can be selectively subjected to a control pressure or be 
connected to a pressure medium sink; 

the ?rst and second solenoid valves each includes a 
pressure medium input, a pressure medium output and 
a pressure medium outlet, the pressure medium outlet 
of each of said ?rst and second solenoid valves being 
connected to the pressure medium outlet of the control 
valve arrangement via a pressure medium channel; and 

valve seats are provided for said ?rst and second solenoid 
valves, at least one of said valve seats being located in, 
or constituted by, the operating valve arrangement. 

21. Avalve arrangement according to claim 20, Wherein: 
the operating valve arrangement includes a seat for a part 

of one of the solenoid valves, the seat being de?ned by 
a recess in a side Wall of the housing of the operating 
valve arrangement Which adjoins the control valve 
arrangement, one valve seat of said one solenoid valve 
being located in the recess de?ning said seat, said one 
solenoid valve including a valve closing element, the 
recess being con?gured for receiving at least a portion 
of the valve closing element; and 

the pressure medium input and the pressure medium 
output of said one solenoid valve are located in the side 
Wall of the housing of the operating valve arrangement 
in such manner that the pressure medium input is 
communicative With the valve seat and the pressure 
medium output is communicative With the recess. 

22. A valve arrangement according to claim 20, Wherein 
one of the control chambers of the control valve arrange 
ment is connected to the pressure medium output of one of 
the solenoid valves of the control valve arrangement via a 
pressure medium channel located in the housing of the 
operating valve arrangement. 

* * * * * 


